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Abstract of JP2003088939 
PROBLEM TO BE SOLVED: To provide a 
coating member for metal molding machine, 
such as a metallic mold, in which molding of 
molten or semi-molten magnesium alloy or 
aluminum alloy is smoothly performed while 
preventing stickiness of this alloy and the 
service life is improved. 
SOLUTION: A transparent carbon film 2 
having >=95 atomic % carbon content and 
3000-7000 in the range of Knoop hardness is 
arranged on the surface of a base material 1 of 
the metallic mold, etc. This transparent carbon 
film 2 does not contain hydrogen and has little 
content of graphite component, and the long 
service life is exhibited. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2003088939 



2004/07/08 



2003-88939 

( P 2 0 0 3 - 8 8 9 3 9 A ) 

('13) ^ 01] 0 1 5*1^3 25 13 (2003. 3. 



(51)] nr. C.l,^ ^"»;UsG^ 


F 1 


•f-Tj-y (#i%) 


B 2 2 C 9/06 


B 2 2 C 


9/06 D 4E092 


3/00 




.3/00 B 4E093 






E 4K029 






H 4K031 


R 2 2 T) 17/00 


B 2 2 n 


1 7/00 7. 




(■^1 6H) m^irm^m< 


(2 1 ) 'd^mi^f-^- 4#ii200 1 -28030^ (P200 1 -28030'1) 




000002130 








(22) tUlfSl R T-ijSl3^9j^ 14 0 (2001. 9. 14) 














































100074206 














(54) i^mcrjf-^m ^mhmmnmmm^ 



(57) [1?^^] 
tf[Sl-:^^i§iJi^i-6. 

9 5 a 1 | -.T\ ,^ — 5 75^ 3 O 0 0 7 0 



L < 
IKLX 



O OcO 
ff^' 2 




1 

M Mi ii- wmL Kt ^mm(^ //-r^ i^^j^^'^^xnT/i^x.- 
±, 3; 3 &y cm"" uTX'h^^mMmi-^SiOi^-r^x 

•/X- 5 it 17) tJl±. 1 0 0 rnaTX*ilH^//?t?^ ^ C7:> 1 0 fgJ^.T 

[M^^-^s 1 1 1 mmmmmf)K ?r > >^ i- -7- ^ > ^/ 

1 , Si, G e , T i . . V , C r , Z r . N b . Mo. 
[M^k 1 3 ] HUEE'P Wm (DW- e 4' 0 . on in U± . 

Wo 



(2) 2 0 0 3-8 8 9 3 9 

2 

1 . Si. G e . Pi. V , Or, Z r . N' b . M o , 
H f . T a . wco^Vn-hmitittz 1 ffiaJito^l^M > /J^b 

I Hg:^R'4'i 1 5 ] O/^: ^- 0 . 5 n m , U± 

10 m>\m 1 6 ] mm^prnm ^ fcd^j^iT^.M/}^:/^^ x-v c 

itMvMis] m:fj±mmm. &f£<tmmm. ^'^rjj 
20 mi^^m-A^m 1 ~ 1 7 (oi ^-r^x/jMriEtrsco^M/s^F^t^fli 

[0 0 0 1] 

fii^mmm (oimm^- i::m^~^. 
[0 0 0 2] zommonBim\^mtn. ^^m. m 

[0 0 0 3] 

[0 0 0 4] >^^co^nxi::jl, 

[0 0 0 5] 9*4')}':^ V'i^.^'-y-!^ y-t-zu Vmx\^. ht 

0 o"ca±*^-e^ji)S\etL6o jj?,i^^f^.%to-r6/S^f^ 

-C6 5 orr^K, ^rc. /^CT^.n^^§!!c:>jSgf:t i 5 0-3 
0 O'CcQliiGl-effiin^^Jx^ <!: . 

60 ^Ti"6« 



3 

[0 0 0 6] -'Jj. tc'x-X^^'rimr J>^^^<t 

<Dfiiim\^\t. mmm. ^•'--r yi:^ i-a^. mmmm&^^^tyj- 
x^7'/^-^^r^c 5 0 0-70 o'cuji-c^^^^o *< 

[0 0 0 7] 

«^ ^Tt ^ T y P ^ ^ f ^ (7 J B { - f ^ . ^it ^'J 
[0 0 0 8] C 9 L7c|liM(::1f^ L. f^^YtrPJ. tiJlE^^^J^^ife 

1 0 0 0 9] ^m%m-^x ^)WKxmmit. mmL(Dm 

«9iig)fl^;JX"Cl/^4'V\ C r >< :y ^--VT i N - 

[0010] y^^aizfj: t) , #F?I 2000-261 95. 

200 0- 24 6 37 K 1^15^ 2000- 2 717 
2 0?:*:^'lw^;»^J: ^^^Wir^v Ki;*;)^!}!, '^^-^W 

f^m^M^iixi^^. z,nh(DWim-x. -^y^^i^^^^-^^ 
ji-^ j^s^M^M-^' ^mmm'^mti-^o l^o-l. 

[00 11] ^fc. il?iJ;tt^. 4#l^¥4 - 5 2 2 7 9 ^^i^ 

i2|'1^i:i7K^^l3Ci*f-*t>. 3 5 o''C\i).±,oy^m.X\^W.<o9i 

:^'drtl;A.-e4b !9. iSil^TM^iffl-r^^. L :/ v T 
[0 0 12] r(7)^5eP;if:t. fmOL\^A'-mm.oy^</^^'y^j 

J^'^i^.'^r}V ^ ::z,y J^^^jMWiCt^nMoymVi. i^Jx 

\zm:vfrmx^m.\^xm^nm\z<^^^^^ % 

W n mom (S 4' J9] C: fc o T iijcii/^ ^ -U: . <:^ ^ - 



(3) '^v*f IJ',^ 2 0 0 3-8 8 9 3 9 

4 

[001 3 1 

[ wm, -kf^^m- -5 ^^-^^ 1 -t let^ bhimo ^ tz, 

a i: %Jt^.±i:'5^-rAji'e/;^ 3 0 0 0^^. 7 0 0 O^T 

. f9;gv>giite (r^lraoo—i^lO L-ctTo-c 
10 [0 0 14] 32n;^Ki^-fl^t{-±^ M^'&(OT^jvyTyAY:.<J^ 

[0 0 15] ^^-^O^b/^^H/^di^. :5/W-V^-> 

co^{-'^-tii^^^ 4* m ^ o 
[001 6 ] 'V^-> F^1^/3^?^-fil^i';►r;^:v>m.t'.(7)W 

'^■Xh^. ^/^ir^V K;b;(?Jt^^ (Diamond like carbon; 
20 DLC ) . (Oiifj\ T'e/l-y r y^iJ-'Tiil^ (a-C. a- 
C : H) , i - C (T-f • ;^J-.-l^>) . mnmB (hard 
carbon ) ^' ^ ^3(1^(^60 Pitf^t s p S^it^'-^i 

T^m^'^'^'r^yi^mitmmmx^j^) . A^m^^n-Einmi^ 
fi, 8 0 0--8 0 0 0 tjM:\>'^^^mx'^m^n-^^tfj^^ 
0. 5 n in^m^^t. n^^j^hm^. h^i-^nnK^t 
30 [0 0 17] zomm{::^^i-f^y^mmmmn. ^<7:)j:9 
m^-^^-r. tfyyr^ v^'j^iA^}>^fsi<xmmwy^^\^^ 

[0 0 18] \fi\^im\^. ^^m±-\%y^~f- 

kmi-^x^y\fr-riuS9 9. 5 a \.%&.Aiyj^mmxhh^ 

[00 1 9] yyyr^ hfi)c5>/j^^>^uM'^:: ^{1. ^fW} 
{::f:t3S"»]^X'^D5:: >^ -X^^'e 3 0 0 oa±7 0 
0 0 VJSVXt'.^Z. t T'Viia-r 6. '^oymm^.\t 0 . 6 
ma±<7m/^X- L ^1-5^1^ 5C-~>^^g$3000 
7 0 0 0aT{i. '/^-^-^^^ Vmyi%W:<^'\'X\:^ 

O k g f (29419. 95N) / mm^ y.±. 7 0 0 0 k g f 
50 (6S646. 55N) /mm= aTiri"^. 



5 

[0 0 2 01 LTcmmmmmit. -^^/^^i^^jj^^it 

y^-y''wm-cm\^x\x. ^ig3 0 0 OJ^.T-c'fi. '/yy 

T-r f^J5^5)^/j^#l\llM^"^6fcy^C^xJtj;,-h> 7 0 0 0 

[ 0 0 2 2] ^-Y-^-'tV K fl-^ 

t>.;^-^>^5!JKr-f.^9 0 0 OJ£/,_iir*fo^o m-T^iHi^?f^-^ 

^Vi'^V K'Cfi 1 3 3 3 c m-Mi-iai:i^'-^-V^> 

X^-^. 1 3 5 0 cm-^ f^-iSi: 1 5 5 0 c vn-^-^i^\Z,m^ 

-^'^->K(12. 4mS-c'i^^5/j^. }gfi^;5^5^-)im2. 0- 

2. 3cDrp1(7){i£^-<l:-6o ^M4<7)-6"/«?illl^''b. 

Kfi7 0 O'^Cy.Jz, — SS:t:i(i8 0 O^Ot^h 1 0 0 orj^, 

[ 0 0 2 3] ^m^iti'':^ t-r ^ z(03m(^)\mm^(om 

[0 0 2 4] ^ixh<omw}im:^n. p^y^m. ^fc 
tufttmfABm^iix\.-^xi^x\.\ n 

ir ^ ^ ^/ ^ tyjmm xt,^o - 6 ;^ y ^ ^^'mM 

m^lt. mnxit^^i^'r^ZijT^ri^LXi^Zit'i^iK -(:o:)±{:i\g< 

[00 2 5] mmmmm:X^m--^-^m<om^ommm^ 50 



^vf t-ill 200 3- 8893 9 

6 

[0 0 2 6] '-fi^'^tf<imo:>-^■'/^^^^y 2. 

ir' CflH V 2 0 0 ( W R C T*(:l^.-) 1 1 )^J, 

^^s:fE:^^-1}U:txr&m'1-^-J':^ y-^e-zL- KJ1^(7:»^i!l^^T 

/l^^ ^ t'XnH V 4 5 01^. 

[0 0 2 7] mmfj^^^^ti^Tmwin. m^i^nj^^^m 
[0 0 2 8 ] m^^m:r.:^m:in. ^-yi±±. y^y'^^)[ 

[0 0 2 9] z,o:>%mxm^i^^mmmmmt. ^s/j^ 

2. 8 g/c J[^.±. 3. 3 g/c m^* J^,T'e*^6C 

[0 0 3 0] > K(7:)^jrgfl 3 . 5 2 g / c 

m^" . ifyyy-i h(0^i£fi2. 2 5 g/cm^ T'ib 

ffiT-^j6::^/j^M^ Ll\ ^;^//^2. 8 g/cm^ l^T 

l^^i^i^'J^$l\ ^/c. ^l;i£//»3. 3 g/c m^^' a±(7) 

\y-X^<flh. fSi^. J:l9g^Li-^*ffi(i3. Og/c 

[0 0 3 1] ^7C. -^(7>3iiP1.»^^4^{l-Tv^i:2.^-Mt-6C 

[0 0 3 2] 3iiPlc^i}?ll^^Wl. ':>\zt/=7yr4 V 

ftlifYh-^\?'i^\^tzh*ym\XM . m^iwM$ixf::#;-]igT' 

[0 0 3 3] '/yy-r-i V\^'jyii^^^^h . ^/yyy^ V 
(n'^UliV^^^I}.b\^XVyyy-< hiLiO^iiff L^i-v^, 

< fs^ 

[0 0 3 4] ^/c. T-g^^fe'^^-r5Siing5i{iii^^*?e>^^ 



(5) 

7 

yyy^ h { L L 7t tillb" . (jilS^ iy^ U t> 5 fc IhI B1 'c t&M c^:> 

[ 0 0 3 5] -^"^^-yitm^x. m.. Si. 1^. % 

[ 0 0 3 6] /Ifib-, iSn^K^-fi^^c':>5S-»jl1/^^:'iSi§5;3ic^^;gi 
% i;;, _t -c\i^^ ^ > e ^ > i' 6 ^ J: I- \ 

[ 0 0 3 7] mWimmmomMVt. O . 6 // mgA± 5 /; 

t> to /J- Wi" -5 ^r^rcv:^^ /J^ 1^1] < , i'll^ld L < 5 o — 

[0 0 3 8] mmmmm(DmmfK&a. r a o. o o s 

[ 0 0 3 9] iinj6^^!L^^(^ittHiffi$€'R a 0. 0 0 5 /; 

LV^tln^Ii^fiH a 0. 1 /; mi^T-C^^^^o 
[0 0 4 0] #^(bLT. RzX'flO. 0 5 // mJ^±: 1 
// mUT L < (1 0 . 5 // m^T) . Rm a x Xn 

0 . 1 m\li.± 2 n ml}J.T L- < ("i 1 ^ miJJ.T) 4' 

[0 0 4 1 ] mmmmmx¥m^n^m^(^ymmnx^ 30 

cifi. #tc. mumm\^m^ 5 // mj^± 1 0 0 m}^.T 
'cmr^m^^ 1 0ffaT(O(ia^p?^^#.H^^ ir/^-^M^ 

[0 0 4 2] ^ '3 Lfc(lDi^r>/->^^6<t . 
< ?11^$/J^ 5 1/ m&.TXn I 00 ^ miSl±. 

Wj^r^-m^^y omi^:).±xpy^ui. f&mMMi^^jjm^^-r 
^Bam^<D2 o^^-ap'^co^^l^^I;/J5#r£L4n'^Mi::■^"6 1 x 
[0 0 4 3] mmir<mm(^)mBn. 4 >r>7'u-7^ ^ > 

[0 04 4] ::tubto:;^j:iHi, ^/'yyT^ l ^^.Yi 00 

[0045] ^ 'A->y^-ir^ > mi4^i^mw.^- 



2 0 0 3 - 8 8 9 3 9 

S 

■.^ . ll^¥Kr^ ■;^'-f- h n > /< y 't/ fl -^Z^- 
rni (l^ti 'ar ifi ^Vt 6 ^i^^l^" . (i ^ n m L t %\U^ 

10 0 4 6] K'^'f Ko^n^mh^ mmE^m.n4 5 o"ciii,T 

r'/Sfl^^c5;J'U'6. 7 0 0T>aJi<Oi^ii^iT-^fijc;^*n^>gi^^^ 

K<hf^m4^^o fflW<oa^?f^. 51ej£fST4^^'a' 
j{l^(t ^/c^^iiir^-C^L^^^ C ir L < . 2 5 O'Ca 

[0 0 4 7] -SI:*^i:£':)rai{::B. A K S 

i . G e . T i . V , C r . Z r . N b , Mo. M f . 

[0 0 4 8] r;lTW(7:)^J^,^fc(:t<feM'fl:'^"ir^f^. t 

[0 0 4 9] ^7c. WJ:3Si3^.^i^fIM<J:c^:)rR']{:i^F^/i1c.$ti- 
^^m^mmcom $ a. 0 . 5 n m l^^^Ji. 5 n mi:J.T:^r- 

[0 0 5 0] 0 . 5 n m^TX-n^Umm^- 1 JJftT-^iiJ. 

^[^l/j^^eC^Tti^. 5 nmi^.TtO-JWl/^li^jS J; < ^ $ 6 
it ^ L < f:t 1 n rn ^^Wf- 

[0 0 5 1 ] ^fr^ m^tmmmmmta)r^(7:>^r^m 
^(Dikfj:< t hm^wm^. (1) mA^mt (2) 

B . A K S i \ G e . T i . V , Or. Z r . NM? . 
Mo, H f . T a . WfD^fj^hmmxft 1 mi^±(DWM 
tt-h^^h. (1) (2) (Ofg'g-jSarff^ijfei-ecir-e 

[0 0 5 2] m.^^m<:>t^'^l^i^mt't^.^z.tx\ m^t 

[0 0 5 3] ±IE?J^'&Jii7We{l, 0. 5 n mU/Ji. 5 
[0 0 5 4 ] 0 . 5 n inV.T XWW-^ >J\''^ri:i 1 i^^^TE'^ 

(C /X- -5 o ct o r 5 n ni UT/tf'H- ^ L I \ 

[0 0 5 5] aJ-. :A^wnx\^m^ tmmmmmtom 



9 

-mmmmm 

10 0 5 6] c o4^iii]Ji^ fcnni^i^i't. -/y x-^ c v 

-60 f^Jxf^- 4 0 0 VUJl±- 3 0k V)^.T<OWM 

[0 0 5 8] m^m^^^n^^i-x \rtm^mm^-m< -t^ 

3 > i'i /.^ i:^ T'/sii^^-r -5 oy^jiw^ nmm xt^^. 
[0 0 5 9] ^m.^o:^m'x.-)jm^vx. ^<y{t±. zfy'^ 

[0 0 6 0] ^7Fl^{g(7:)ffiift$fl, li^irLTRaO. 0 
0 5 mJtU-h> 0 . 3 m J[^,T. J: *9 L < flR a 
0 . 0 5// mAy.T/j^i:i \ 0 . 0 0 5 At xt^^XV nM'X.ip^ 
liUmr-fo^o 0. 1 mJ: ':)fli< -C^m^^/^n ^Z/^J; lil 

[0 0 6 1] :L(OW^n\^^ ^^^^y^^^it. Tjux=- 

mo>m::^mm\zmm'r^tmhu'oxh-i>. 

[0 0 6 2] 

hwxmmms m-z) ^wixi^x^^^ ^^tc. mmm 
mm 2 CO f:j-^-f,i: ^ iWi ^ * mm 4 ^» ^ i> jr:> 60 
$61:1, £m\Zi:c>CX. ll^2'l-f^r^t^-ti-oTJi!inijA^fl^5 2 



(6) #1)3 2 0 0 3 - 8 S 9 3 9 

10 

[0 0 6 3] 

[0 0 6 4] R F x-^- c V Dfi. -4- > 

^bi^^J'fiv rlsa:;jy-K (HCD) X-:7X-7CYDt:i?;, 

[0 0 6 5] R F >^^X-^CVDi^-CI^, Fili^Cl / .V > 
10 ^'/y.^-^g/ll LfCo Steiw 13. 5 6MH z O^^Wtl'^kX^ 

my^XK^'y'yy^^^^Wt'^^^-^. m^ii y^^^nw^xm 

[ 0.0 6 6 ] ;>i->-fl:7^<^t?'i-r'fi. y >>drJ)p:^^^j-.h L 

.m± i:i A^t L X filcll^: L fco 
[0 0 6 7] t^W-m^l-^ V u>y.^^^y 'y y 

{^xmmLtc. 

[0 0 6 8] ;;'jy~ FT-— y-f 7j->:7'U — -r-r ^i/^^fe'C 
iio^./i'^-'XmiSa^Dmm^tWM. :/ ^ X -7 f b b K ± { 

3.0 [0 0 6 9] i^—-^r—T'yu—i^B>mxn. mmum 

— ^m^^\^X't(r>:r.^./\.j^-'X*^m<^W^^M3%. r/y 
[0 0 7 0] ^©if^fi. 6 0 o''C(7:)^m:^jy-^nm'^\^'X 

[0 0 7 1 ] ^^;m^mi T-P^^t- ^-t ^mmm 
mmn mmmm xmm(^:>m\:: ii- ii- ix otc. --jy. 
m^'^fc.nm^<DyyyT--( h/S:5>^'i3tr^'Wi'-x-'> k 

AO ir^tt< /jrofc nS-licir/^orv^fc, i/yyr^ 
[0 0 7 2] 

<^leiL. '^'y4'>^-^^'&^A Z 9 1 D irTyu^ --^^i.^j- 
fitADC 1 2c/xa^?l^^^fT4-o7c. &mo>m^\ mmm 

m2 (d) d'^c^^^/do 

[0 0 7 3] <^mn. SKD6 1. m^-^^. y.-7->U 
xiPS U S 3 0 4 . N i fc(lC r ;^ y Lfc S U 

50 s 3 0 4 o)^m^p[^'rimt bfc^ ^-.iX'^^nomiWi?:*® 



11 

[0 0 7 4j mmmmmn. ;^y- \^7^-u^^->y\^ 
- -7- ^ > . w^-mm-^^ v^^ V n > 'A y< y 'J y > 

[ 0 0 7 5] ^/c. jt-t^l^J^ LT, T i N. T&WiXfx:\^^ 
(^i;^^^^ML?:j:i>) YAkmmA. a^iEf^ 

f^-^-r X-r C V D /iT^/jfe L/c, 

[0 0 7 61 4-'lii]IS*/i{i:^ll'^">lfis 

> ■^y^'r>-e^j^>.: mei'l. ;^jy- KT — 

— r:/i — i^B>m^ 'T^^^Vn^yy.^xy ^ 
l^^mWi BM/?(i. 0 . 3 ;'J*6 2 0 n mcO^BSH <!r U 

[0 0 7 7] v^-rnco^i^-c'?j». .®R^flmy--r-v^> Kco 
i^-g-^ni^^. fmm<nmm^m^ \ 5 0-2 5 or*?:)®! 

mhX^fi.^ WM\^. 0. l/zm:^-65. 5//m^T'<OjiQ 
HirLfCo f^Mft^li. Aicmi^i-#Wxfc^^ coffin CO 

. [ 0 0 7 81 titfed. ^r^Kr-^^T'^v'^^^^^irT/i'^ 

(a) , ^3 (b) l:i^i-p jifflL.7t/igfl5:f7fi:{i. -^.Z 

[0 0 7 91 ^?fanJl@f^?^^>^r?n-^<!: Lfco ^ifNli. 



(7) 2003-88 9 39 

12 

[0 0 8 01 liTi^ilif^i. SI 3 (a) , (b) ClTn-rmtw, 
f^2 0^^^a±o^f^^^^x«s^?}6n-Cv^7-,^ ^§!.^imii::^oi-ie 

[0 0 8 31 fiiPn'^'st), -M:=i— VXS 0%i:iTX*h^fc 

:ix tc^m^m'--(omm'x^i^m-r -^^ > ^it §y m co m 

[0 0 8 21 
[0 0 8 31 

[|j|5aii^J 4 1 g l^^)JI|i:^D^^ > K/i-a'/5M^1'6 S K D l 1 /j^ 

H k 4 3 0 0 . ]mmn i . 5 m. mm^r^ 1 0 0 a i. 70 

ur. m^^n smtfj:v. #Vs?^ !9 s 7 9 9 
%{cr^ii±LfCo 

[0 0 8 4] 
1^1 1 



i 



(S) 2 003-88939 

13 1-1 







m 


^ 


^ Ift ^ 


& a 












RF;5X7CVDa 






C60. H40 


1000 














C75. H25 


1800 






)tMm 1 '3 








CS2, HI 8 


SOO 






ittSGHl •'4 








C80. H20 


2200 






itCtM 1 -5 








C70. H20, Si 10 


2000 






AMBiX -6 








C91. H9 


2600 














C99. 5i^± 


3400 




$400 










C99. 5ia± 


1800 




1200 


ifctt«l-8 








C99. SU-t 


2800 




2600 










C99. 5UJb 


3500 




3500 


lltt^ 1 -3 








C99. 5m± 


5800 




5800 












2200 




1000 


1^011-4 








C:97.H:e.0:1aU 


3600 




3800 












4500 


awT^ 


4500 



[0 0 8 5] 



20 1^2 (a) ] 



(9) 4vp|]^ 2 0 0 3- 8 8 0 39 



15 16 





1 


1 


1 








I 


1 


I 






1 


1 


1 


MS 
5P 




1 


I 


1 




1 


1 


1 


1 


1 


1 


1 


1 


I 


m 




1 


1 


1 




1 


1 


1 


t 




1 r\ 

K. ^ 
IK 
1 I 

r> 


1 ^^ 

K. -V 
^ IK 
t 1 




• 




\ 


1 


, 


1 


1 . 


1 


1 


\ 


1 


C3 o 
c4 CM 


O 
CM 


1 


1 




1 


1 


J 


1 


1 


J 


1 


\ 


1 




A 
□ 


1 


I 


"r 
IK 
1 

n 


m 

m 


1 


■*«! r-' 


ti- 
er: 


■*»«. 

CO 


■ 

■c^ *^ 

J rN 

IK 


-C7S 5:^. 

1 1 

r* 


1 1 


r\ 

=*- IK 

J. A 


X 
C3 


rv 

K, — 
i*- IK 




1 r\ 

•a-- iK 


1 r\ 
*- 

!K 


m 


1 


«] 

<^ 


«] 
Bl 


«3 
Bl 


a) 




H- 


Id 

it- 




if 


if 


if 


«} 

if 




o 

•o 


«=> 
o 


o 


o 
oo 


O 


<> 


•O 


o 


o 
oo 

o 


CO 
o 






f— 

c> 




1 


<=> 




o 






^> 


o 








cJ 


•* 




1 


I 


csi 




(D 
csi 




CO 




CO* 


t 


1 


] 


1 




1 




s 

UJ 


GO 


O 

o 


S 

CO 
e*> 


CM 


CM 

to 




s 


in 




o 
tn 


«a 

<3e- 


\ 


i— o 


uf in 

CD Xfi 


Siri 


in 


Ul 






in 


«^ 


m 


ua 


ID 






•SSi 
1 — 




rag 










I*' 
*- 












}^ 


m 
m 

gS 

CO ocz 

> 3= 


in 

gg 

«o cc: 


IT) 

cx: 


1X3 

^« 


Lr> 

li 


li 


Ul 

irr 

IS 


in 
in 


•>*■ 

1 


m 
m 


m 

li 


LO 
LO 

o c_> 


m 


a* 

^ 


CD 


CO 

C3 

(/9 


OO 


QD 


CO 


crt 


ro 
o 

tr> 


<5 
o 




o 


CO 

s 


<D 
CO 


QD 
O 

LO 






CM 
1 

IS 


CO 

1 


CM 


U3 
1 

CM 


T 

CM 

IS 


CM 

1 

CM 

:^ 


ro 
1 

CM 


CO 

1 

CM 


1 

CM 


in 

1 

CM 


CD 
1 

CM 

64( 


K- 
1 

CM 



Si 



[0 0 8 6] 



[.512 (b) 



(iO) #112 0 0 3-S S 9 3 9 

17 IS 



1 


1 


I 


1 


1 


1 


I 


1 


1 




1 






1 


1 


I 


1 


I 


, 


1 


1 


1 


G 




I 


1 




1 


1 


• 


_^ 

1 n 

.7\ 


I 


1 


■ 


1 


1 


rv 

t3 

4^ 


V- 

r< 
09 


*• 

r< 
CO 


cJcJ 




1 


1 


C3 
CO* 


1 


1 


1 








<=> O 


CD (O 


-4 + - 


1 


1 


1 


--\ 


1 






rN 

IK. 
^ y< 


I 
1 


n 




=• *♦* 


r\ 


1 


1 




1 


1 


1 

' 1 
1 


) 


"l 

'r^ 
1 
1 


1 

1-^ 


i 


r< 


i 


t 




*3 

^' 
H- 


1 


1 

\r 


I 




I 




m 


H- 


ff 


^f- 












o 


rM 




CM 




<» 








<=> 




o 


«=» 


o 


C? 












o 




1 








1 






o 






CD 

o 


CO 


1 


1 


1 


i 


1 




I 


1 


1 




i 


1 


1 


o 

i 


1 


CO 




i 


1 




1 


CD 

o 

CM 
CO 


o 

CO 
CO 


«=> 
o 


o 

Si 

CO 


c» 


^•^ 


. 




1 




I 


e> - 

«. CM 


1 






m 


Sis 






























fi 


> 


cn 


i 


o 

i 


o 
CO 




OO 

si 


o 

CO 

si 


in 

to 

sew 


in 

3: ^ 


1X3 
U3 

O fL3 


Id 


§ 


m 

CO 


o 
cn 
CO 
Z3 
CO 






— 

o 
to 

— r3 
Z U2 


'«r 

-H- O 
cr> 
-•s. CO 

— :3 

Z CO 


r. CO 


-*4- C> 
*• CO 
-TV CO 

I- =» 

CJ CO 


i 

w 

(/3 


CO 


i 

w 


cc 

C/3 


? 

CM 

m 


r— 
1 

CM 
IS 
& 


C73 
1 

m 

r,.i/ 


CO 
CM 

■a 


*r 

CM 

& 
m 


<T> 
1 

CM 


1 

CM 


CM 


CM 
CM 

^§ 


CO 

1 

CM 


CM 

m 


1 

m 


CC 

V 

CM 

m 



0 0 8 71 



m2 (c) ] 



(11) 1*1)82 0 0 3-8 8 9 3 9 

19 20 



1 


1 


1 


1 


I 


1 


1 


1 


1 




1 


1 


1 


1 


1 


1 




1 


1 


- 


1 


1 


1 


1 


1 


1 




















*-\ 


r\ 


•* 




::\ 






1 


1 






§ 




\ r\ 


1 r\ 


1 r\ 

If 




Ts 


1 


1 


at- ty^ 


1 


1 


09 


CI 








cn 


<=> 

CM 




O 

oo 


o 

CM 


1 


o 
cm' 


1 


1 


< 




rs. 

»»■ 


M« 




< 


< 

a 


o 




□ 




□ 

<\ 


I? 

t 1 

T> 


1 rs 
1 1 


«>% 

cn 

3 


i 




rs 

-FJ 


5: ICS 

1 TN 
»^ 

**- 1^^ 
1 1 


1 rN 






.■>k 

1 
1 


J\ 

A 


>»- 

•» 

*^ IK- 


V?: 


H- 


H- 


«} 
H 


H- 


)^ 








H- 




t 




H- 


H- 


CO 








CSl 


CO 
o 






CM 








§ 


O* 








CD 






















1 


1 


1 


1 




1 


1 


1 


1 


1 


I 


J 


1 


1 


o 
<=> 

CM 
•V 


o 




D 

CM 


o 


in 


«> 
m 


S 


o 


o 




so 






in 

S3 


ua 

33 


S3 


U> 

S3 


in 

S3 


m 

S3 


S3 






S3 


ID 

S3 


un 

crf-H 
S3 


S3 


in 

D.--M 
S3 














« 




mm 


m 




IS 


a 




m 


m 
m 


m 
m 


ll 


U3 


ID 


lO 

»S 

» s 




in 

§s 


gg 

CD tn 


in 

8S 

> 3: 


ID 

sS 

to az 
> 


ID 


ID 

sS 








CO 


s 




CD 

d 


CO 




«o 






to 












4 


CM 
CM 




CM 
1 


m 

CM 


1 




oo 


cn 

CM 
1 




1 


1 


i 


CM 


CM 
IS 


CM 


CM 

m 


CM 


CM 

IS 


CM 


CM 

:m 


CM 

M 


CM 

S 


CM 



[ 0 0 8 8] 
m2 (d) ] 



1 


1 


1 


1 


1 


1 




1 


1 




.1 


1 
















m 

3 


i 


-k 
|W 
4. 

JLrs 


1 1 


1 .-\ 
XI- Ih- 






O GO 




CO 


Vco 




n 


iK il~ <p 
^ 


^ + g 


ii 




r\ 
tr 

1 7X 

»*- »w 
-Fa -r- 




1 


i\ 


r\ 


TT 


hh 






f 


H- 




CO 


Csl 


CO 






CM 


o' 




«» 


e* 




o> 














1 


1 


1 




1 


1 


o 




in 


o 






m 






ia 


ia 




s 

mm 


m 






« 




in 
u> 




ts 


LB 
U3 

8g 


ID 

?E 


lO 




to 


CO 


s 

1/3 


s 


CO 

CD 


1 

CM 

m 


CM 
CO 

CM 

m 


CO 

«o 

t 
CM 

*s 
m 


m 


LO 

1 

Csl 


1 



[DOS 9 ] 
[3^3 (a) 1 



10 



20 



30 



(13) mM2 0 0 3-8 8 9 3 9 

23 24 













m 






5?^r* 1 t L 




m % 




tt«^iJ2-1<3E) 




m % 






1 


78.0 






1 


79.0 








1.3 


82.0 






1.2 


81.0 




Jt«<?52-3 




3.5 


95.0 






2.6 


96.0 








3 


96.5 






3.1 


96.5 








4.5 


99.5 






3.3 


gao 






? ^ y i - A r 


19 


99.5 




^< *::^h 


15 


9a 0 




m&mz't 




25 


99.0 






18 


9a 5 








25 


99.0 






18 


9a 5 




smmz-e 




Z\ 


81.0 




h 


2.1 


sao 




mmmz-A 




9 


97.0 




^-f h 


12 


97.0 








18 


99.0 






18 


9a5 




^mz-e 




19 


97.5 






20 


9ao 




m^mz'7 


J ^y^-nr 


24 


98.0 






22 


9a 0 




mmmz-z 


?^yi-^Hf 


13 


94.0 






11 


9a 0 




imm-7 


T*v^-rt r 


0.8 


76.0 






0.2 


81.0 








7.5 


94.5 






6 


94.5 




^mz-n 


f ^y?-^Hf 


2.5 


78.0 






Z3 


83.0 






r ^ V ? - u r 


20 


9a 0 






25 


sao 




tiMmz'Q 


f ^y?-« 1^ 


0.6 


81.0 






0.6 


7a 0 





«3 (b) IC*S£< 

[0 0 9 01 ims (h) ] 



3 



■1 



i\4) #111] 2 0 0 3-8 8 9 3 9 

25 26 





X A »J ¥ - A ir 
T 7 y t - » f 


19 
1^ 


Oft R 




1 ./J ^ r 


11 

1 1 


96. S 








1.1 


8Z0 






1.2 


85.0 








15 


97.0 






12 


97.0 




ll«5«2-13 




24 


9a 5 






22 


98.0 




^Itt0i2-14 




26 


9as 






25 


99.5 




ia«n2-i5 




16 


96.5 






13 


98.5 








S 


93L0 


@ W 




7 


94.0 


SI m 






24 


98.0 




y-f h 


22 


99,0 






^ F 


8 


92.0 






8 


91.0 






f rvt-A F 


5.5 


sas 




h 


3 


98.0 




IIMW2-20 


f F 


16 


99.0 






15 


98, 0 




5imW2-21 


f F 


a5 


9ao 






7 


99.0 




ll:teM2-22 


f F 


11 


99,0 






11 


99. 5 




MMW2-23 


f F 


18 


99.0 




h 


19 


99.0 




IIJfeW2-24 


f 5y^-j> F 


23 


98.5 






20 


99. 0 




11*6^2-25 


f ? y^-i) F 


27 


99.0 






27 


99. 0 




5ltt5W2-26 


f >yt-/> F 


27 


99.5 




S^^ AX h 


22 


99. 5 




^e^J2-27 


tF ^ V ? - » F 


9 


98.5 




y -f TJX h 


8 


97. 5 




^ltt^J2-28 


f ^ V i - * F 


7 


AT ft 

37. 0 




^-f TJX h 


O. 0 


91. V 




5ltS^J2-29 


f ^ 'J t - A F 


22 


98. 0 




> -T TJX h 


23 


AO A 




SliEw'J2-30 


f ^ y I " 4 F 


Zf 


no E 

99. 5 




^ < T7X h 


ZD 


QQ A 






9^ 4 •! T - a ( 




S9 0 




n ✓J n 




99 5 






f^yt-AF 


13 


98.5 




f^ryt-AF 


15 


99.0 






^^yt-iJF 


19 


97.5 




?^yt-AF 


22 


99,0 






f V;t-ftF 


21 


99.0 




^iryf-;^F 


23 


97.5 




x3mz-3s 




20 


99.0 




f ^y^-A F 


23 


9ao 






f^Vt-ft F 


19 


99.0 




f ^yt-AF 


17 


98.0 





[00 9 1] 

im4] 



(15) 



mWi 2 0 0 3- 8 8 9 3 9 



27 





M 
m 


1 


45 

J '"^ 
iK 


1 


1 r\ 


H 


1 


o in 


, 




IB 

E 

■B- 


H 


1 


s 

*- ^ 

O ^ 
k. 
o 


1 


O 




m 
m 


1 


45 

1 


1 


iK 


*^ 

V 


R 

«] 


1 


«] 
H- 


1 






e' 


O 


o 




iK 




1 


o 


1 




1 

n 


m 


1 


o 


1 


CM 




CD 

eg- 


1 


o 


1 


in jj 

o 




n 
w 




MS 






4? 


«i 


to 

CD ac 
:££ 


o o 

li 


in 
in 

e S 

(O £ 

:> S 


m* 
in 

§s 


^ 


s 


CO 


e§ 


i 




CO 

8 


T 
ftK 


CO 

m 


CNJ 

CO 



28 



[0 0 9 2] 



10 



20 



30 



40 



(16) 



#011 200 3- 88 9 39 



29 



30 





■7 ^^ iytf jx-^^o^j&js- 








m ^ 


\^ SB 




1 


















1 


7Z0 






1 


68.0 








IS 


99.5 






5 


99.0 










55.0 






1 


6a 0 








4 


98.0 






12 


97.0 





[ 0 0 9 3 J 

ju-^^) comm. ^^^m^A:^x^ynmmm(Dm^^mf/^ 

[ 0 0 9 4] /cC4o. ©^^o^i^rair^SiMf^;^ 
H 4' 5x (' t -6 4j (7:) a , [ffl 5j5 S 4- X to K ^v+i X 

fi^ id ^ mm ^'^i-t i> (D n . m mi^mmcDH ^t^^- < 

[ 0 0 9 5] ^/c.. m^^^iS^P;^i^^^-flM(7:»r^an(/:>^vt<L^5iL 



20 



[0 0 9 6] mmmmMr^'¥-'^!^^^-^i~^i> 
[nil ] :Lomm(Dm¥\(^m%>ktiii^\^x^^-rmmm 

[IDS] '^[?i1^^ISft^:i-i^J'^^-^l|lrDnill 
1 ia^t 

3 y^my.\^m^^m 

4 ^"FpIS 



[1^1 ] 



m2\ 



[1213] 






(5l)lnt. C3. " 

B 2 2 D 17/22 
C 2 3 C 4/06 
4/10 
H/06 



F 1 

B 2 2 D 17/22 
C 2 3 C 4/06 
4/10 
14/06 



Q 



{m-^\^mmt-T 0 1 # 1 



F -^i' — (#.^-) 4E092 /\A03 AA05 AA09 BA06 BAI3 
DA05 HA 10 FAOl FA 10 GAIO 
4n093 NAOl NA02 NBOS NB09 NlilO 
4K029 AA02 BA34 BB02 BI)03 CAOl 

CA03 CA05 DB20 
4K031 AA03 AB08 CB22 CB23 CB31 
CB37 CB39 CB45 CB46 I'A05 



